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RE  HEEK P FIACRRERE 8K o7 7 Y N0 B s R B s 1 O B
X ETE I BB T T R BRERY, B TEE KRB R r 2k iR
BOLF G 100%), FIRILIEADy 4,28 X 107 pmol /(L » ), J HEFABEMRK <X <HHEMN
FA AL, B IR LI A R R MCE R T R TR A B R BRI BR 8o
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B E R EA S B R LN EREEEENARER, 3%, X%
FHHEDNEFROAARESS — RN RERE, H B L OIEERR, Msh iEd
B A A REEIE A RO E IR = Y BR AL S IR R Hoxd A 7= 9 #28 %l Bl 1 (Lean
et al., 1983; Perry et al., 1981; Suttle et al., 1987),

EiIIBmEARITO, SHEHAB—EROBSHEL, KB EARBEE (Htess,
1989), W TXBXMNMAERMIAR, WEAENLHOIERAGKKES,1988), 1EH
FIATE AR EER P RERENEIENZFHEN A ERE#BREND H¥ED B2
BEITHE ST, RIT X IRE A Y AN A B R R B A IR WO DL R B W X — I R T
FXTFXHEHARIERB 2RZFEPR ERER (Berman, 1985; Currie et al., 1984),{H
I PN e R DR e 28 4R D -
1 =RFAE
L1 s s R PP MR MURER S50 K R MR R it
L1l J5E:EHE R W3 =3 M E8 e R Wi 8 T BB B ) 2 e DL R 8 R K A R g s 6
IRERITE (Lean et al., 1983; Heath, 1986)

nu=dM/d: = K(P)

A, p HRBCH S MOGARIE ¢ INZIRYTRISCER s P AN IEER Sh IR 1 K ORI S
W EAFIEHA: dX/di = K(P, — X), Py AFMEBUHERE; X A4iE ¢« izl
WS B EE AR R4

In(Py/(Py— X)) =K +:
H In(Po/(Py— X)) Xt ¢ B, — R IEE BN BB ENTRBEHNER: - (&
NLEBRERERK. £ _FRUBGERRIE (Heath, 1986), FHATHRERIKAHLE,
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Fig. 1 Sampling stations in Xiamen Harbour

SRIZMRROYI LR, VD4R A3 3R B RIBGE R H B K, WBGE R p IS FRBGERE RS AR
o PO,-P IREEHITER,
L12 FHER  ER200ml B KRE, SN 200 BIREE IR (REABEHETY,
FESLHZ N 2001, 50pCi/ml L E A *P, 7£ 1h FRREEK %I (f080, 120, 160, 220,
300, 410, 650, 880, 1500, 2500, 3 600s) 4> BIE/KHE 10ml 3 38, JEMSAE 1R RN T %
R, BCBRCERS WHER, PREMR T EMBEZE 10ml, 7 Packand Tri-carb 4640
AR DN SR B b 30, 0 BB B8 B (dpm),
L2 ARk ERABHARRM Ryther 3R (Pt4e4:%, 1989), HuEmint
KL R R IENR, EZE TS, LR AN 12:12h, J53824 4 0001x, LKA
BRI T N A=K,
13 BGRERMAZE 23T 1988 £ 11 A, 1989 4 1 H.,1989 4 3 A7EE[I7H
B 3 Ro VAL A 1o 13560 TR Y EIA0HES 04N, LI SRR Tradm s, K
WA, VIRAL T RZRISHEL, IR R KR, SRKMREREZE K, VA RISGEE
BTN, 52 0.45um BILIBBERL 78, T WsEEAKS B PO,-P, NO,-N,
NO,-N (ZBHEREREH L) B—80 BT *P REFER, AFEMEERYK PO,-
P hEgVER, VEEF 1989 & 3 Bia AARRFLEZ (1.2 71 0.22um FEHMH)AEBERIT T4 &
SELD(REMEERET 1.2um B7EE) (Berman, 1985; Suttle et al., 1987),
2 Z20itie
2.1 HIFLBER
2.1.1 FHITEFHEDNBRERBGRENZTEL B, REFENT AR
BRI W SR () PR MG R H B (K) ARMER, SS5EFEDHEAR. HEXRER T
MR,

M 1HE], etk (11 ADFILE (1 A)URES B4 20°C, 16°C), Ziffm*t
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Tab. 1 Uptake rate constant (K) and uptake rate () of phosphate by
phytoplankton in Xiamen Harbour

N - 1077 1
=) o K(x107/s) HIXO7Bmoll | PO,-P(pmol/L)
1 8.53 8.53 1.00
WE G A I - 7.23 8.46 1.17
Vv 20.05 9.42 0.47
1 2.90 2.09 0.72
BaEK (11 B) 11 1.18 1.05 0.89
Vv 1.75 1.43 0.82
1 3.50 3.92 1.12
£F(LA) 111 0.79 0.86 1.09
\Y% 2.73 2.73 1.00

2 BHEMHBESREORE R FitHE LR

Tab. 2 Comparison in uptake rate and turnover time of phosphate by phytoplankon

B R Mol /L 1 | cpmoi/Ly | oty BHKIR B
Bl 4.28 0.92 0.51 A3
LA 0.0012 0.025 26 Perry et al. (1981) N R 4
drig 1.063 / / Velhuis et al. (1987)
0Old Woman Greek 4.133 0.387 0.06 Heath (1986)
California Current / / 198 Perry et al. (1981)
Triangle Bog Lake 235.9 0.276 0.0012 Heath (1986) LA

BRENKES w BHR/D, MWE G DUKRK. XAUEEHTESRERF(24C),
FHFEYEFEER MRS, HIARITENEZNEESKELENFHEDREFHNE
o HIEXNHABNE (Asterionella japonica), MIGESTFIAPIE % B (Skeleto-
nema costatum) FIEAEH % E (Melosira sulcata),

EHAE—RIE, FFIOLV, K B AE, 1 PO,-P &K(0.47umol /L), Mifn ik
EERR—EKE, RIOVNAXEMEHE X —FMENER RN, YR, EENEHT
PO,-P ki FHK I =, 8FHE—F 5o
2.1.2 WWEPERENELLER &2 ZHAETERE Y X #EER A BIBGE % Ak
BTA AR FE R, 5 TiE, 5% E Ohio By Old Woman Greek B3 ,/H X KKIKTF
Ohio #y Triangle Bog e FATNABEHARBX IR ZHFEDR K BRI ERZE
ZNRIEN, WIFFE DR IEA R B RN (NB P FREDEE , A P HH IR
BT N-IREIBEFREAZ EWE/N, KR ECE R BB T ARI O, FiEEY
HEYERE, ERF/KEFSTIAFEDR, RMREGERE K, MBI B A
(G 2) AT ILE 1B F i X B R RO R R, IR R AR B
2.1.3 FHFEY AENBRENBECERREER  FHEY . SEOS SR P R
FHGR 3), EEMNBREHMBRENEREFRED, MEXTEEMATERE K, Currie
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et al. (1984) B9 K Memphremagog HMRIBIEIN, RIAENLTIBEN R W &
97 % —100% , M E YN = ER WA E > WEy DOP, Berman (1985) 78 Kinneret i
FITT 50 R R, 4 B X B B 3 U IR U L 2 5 i M R 15 %5, BRATHE X ] gE 2 IR 20 R I 1 b ¥ 3K

PR AR T _ LR WA HEAS I
®3 RIIEZBEY, ARBRYCP R HERE (dpm) Lk (1989.3)

Tab. 3 Comparison of *’P uptake between phytoplankton and bacteria
in Xiaman Harbour (March, 1989)

111 \
FRERS IR0l P Phytoplankton B . Phytoplankton .
(dpm) acteria (dpm) (dpm) Bacteria (dpm)
1 1019 — 889 —
2 861 — 853 122
3 899 — 955 —
4 1033 — 1172 —
5 1143 63 1236 151
6 1076 — 1414 —
7 1315 6 1285 —
8 1244 239 1874 —
9 1249 360 1687 —
10 1684 510 1944 —

R4 IHBEARUBBEOFDHEBH(T = 15£1C)

Tab. 4 Dynamic parameter of phosphate uptake in three species of phytoplankton

& % ; =B iad W RS
(C. caleitraus) (P. tricornutum) (P. subcoriformis)
K[107 " Umol/(cell - s)] 7.28 4.04 1.84
Mo [107Cmol/(cell - 5)] 210.17 97.22 9.75
K (mol/L) 10.84 4.59 2.70

E: W: [PO,-P] = 0.200mol/L WAJRBGHIE, Wnee: FARBCGHE,BRKRFROUBIH) KB; Kot ¥

MREFH LKE.

5 CREMEOKRRRL SRS RN PR

Tab. 5 Effect of temperature on uptake rate of phosphate by P. subcoriformis

HE(E1C) 15 20 25 30
ML107 " Umol/(cell - 5)] 1.5 3.8 1.4 5.2
22 BEHRXK

221 FRHEYREHBRDEEOMEER  EXREE 3 FERIET P Rk =
B, BEHE—FUHEREX R EE YR E BRI SRR 217 5 8 X 0% Mk
BRI AR, 5 R (R 4) W BB R BB B T B 1 S BUR A K i =, X I A
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YFHFENHENZTEER SRRKBBRIERN N, RE%, REH K E (n
PO,-P IREE. N/P LLES) R IREIZ R E WA FE AR, Suttle et al. (1987) RifH
FESEFVFRARE N/P WENRAWHTFHESHRARNER. SR XA, &
30d 53%)5, ZEmAY N/P Lok (45:1) MBFMERREBH—F (Synechococeus 0.),
MAERRE N/P LbER (G DN R REB A MEEH % (Nitzschia) FEHHFE (Synedra), &
AN X R A SHEHEEE RN — M EIER
22.2 EENFHEEDRESRIDERNER  HERSTIBEEAS, LOERE
WU BB R R R 2R B B, M 15°C#Y 1.5 X 107 %umol/(cell - s) 3 K F 30°C Y
5.2 X 107 umol/(eell * s)o X WIESE T FZBU 47 17 18490 W WO Wl 1 (0 338 o o5 T K
L FEEHTERERNFT .

G ERTIR , BRI A A R W T e S SR ) Y A L S B o T A 2 RN R RN
B,
3 4

BV EFHEY N BRI A TR R 2 4.28 X 107%umol /(L « s), £ 7E & M
K<L <WENEIHEA; BFTRRVZPHEYSHBRLRBHFHITEMEER
FR T P 28 AR B R BT o

TR T I A e R R R e O R I SRR R A BRI R, 5 B A5 AR il 48R
B A 7= Jy Al PR — e K o
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STUDIES ON RATE OF PHOSPHATE UPTAKE BY PHY-
TOPLANKTON IN XIAMEN HARBOUR

Hong Huasheng, Dai Minhan, Huang Bangqgin, Li Wenquan®

(Environmental Science Research Center, Xiamen University, Xiamen 361005)
(f Department of Oceanography Xiamen University, Xiamen 361005)

ABSTRACT

A method for determining the rate of phosphate uptake by phytoplankton and
bacteria in seawater using carrier-free *P radiotracer was established. The experiments
were carried out from Nov. 1988 to Mar. 1989 in Xiamen Harbour, Fujian, China.
The average rate of phosphate uptake by phytoplankton was 4 28 X 10°umol/(L - s);
the turnover time was 0.51 day. In comparison to other regions, there were higher
uptake rate and shorter turnover time of phosphate by phytoplankton in Xiamen Har-
bour.

Results showed seasonal variations in the rate of phosphate uptake (late fall <
winter << early spring). Laboratory culture experiments indicated that the change was
resulted from sucession of phytoplankton species and temperature. The uptake of in-
organic phosphate was predominantly by phytoplankton, but not by bacteria in Xia-
men Harbour.
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